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MAPS AND TABLES DESCRIBING METALLIFEROUS MINERAL RESOURCE 

POTENTIAL OF SOUTHERN ALASKA

Explanatory text to accompany U.S. Geological Survey open-file report 78-1-E

INTRODUCTION

This report is the culmination of a regional mineral resource 

appraisal of southern Alaska by the U.S. Geological Survey. It consists 

of two maps, designated sheets 1 and 2 of open-file 78-1-E, descriptive

and documentary tables that supplement the maps, and this explanatoryi >

text. Sheet 1 pertains to that part of southern Alaska east of the 153° 

meridian and north of the 59° parallel and sheet 2 to the western part 

of southern Alaska. South of the 59° parallel the eastern boundary of 

sheet 2 is the 152* meridian. Elsewhere the eastern boundary is the 153° 

meridian. As used in this study, southern Alaska includes a large area 

that extends northward from the Pacific Ocean to an irregular boundary 

that roughly parallels the northernmost forelands of the convex northward, 

arcuate Alaska Range (see supplementary index maps on the accompanying 

maps). From its apical region in the Fairbanks quadrangle, the northern 

boundary extends southwestward to Bristol Bay and southeastward to near 

latitude 63° 30' at the Canadian border. The easternmost and westernmost 

extremities of southern Alaska (in our usage) are, respectively, the 138° 

meridian and Unimak Pass. The purpose of this report is to provide a 

current and thorough appraisal of the known and potential metallic mineral 

resources of southern Alaska that utilizes the best geologic and mineral 

resource data available.

The maps (sheets 1 and 2) show outlines of favorable areas for



metalliferous mineral resources that are mainly based on known deposits 

and favorable geology for specific deposit types. Forty-three favorable 

areas are outlined on sheet 1 and thirteen on sheet 2. Supplementary 

tables that are keyed numerically to outlined areas on the maps describe 

the known and speculative deposit types in each outlined area, summarize 

available data on geology, production, reserves, and status of geologic 

knowledge, and provide the resource estimates, which are the basic objec­ 

tives of this study. These tables are designated tables 1 (p.^*) and 

2 (p#rtl) and, respectively, refer to sheets 1 and 2. Another table (table 

4 (p.45 )) summarizes the probabilistic grade and tonnage models for 

specific deposit types.

Background data for this report have been published separately as a 

folio of open-file reports (table 3 (p. 2)). Those reports, which include 

pertinent references and other relevant information, are components of a 

folio of basic data that constitutes the foundations for this report. 

Table 3. Component maps of the regional mineral resource appraisal of 

southern Alaska

Eastern southern Alaska

U.S. Geological Survey open-file map Subject

OF-77-169-A (MacKevett and Holloway, 1977) Metalliferous and selected
nonmetalliferous mineral 
deposits

-B (Beikman, Holloway, and 
MacKevett, 1977)

-C (Barnes, 1977)

-D (Holloway, 1977)

-E (Decker and Karl, 1977)

Generalized geology

Gravity data 

Coal 

Aeromagnetic data



Western southern Alaska 

LL_S. Geological Survey open-file map 

OF-77-169-F (MacKevett and Holloway, 1977) Metalliferous mineral deposit

-G (Beikman, Holloway, and Generalized geology 
MacKevett, 1977)

-H (Barnes, 1977) Gravity data

-I (Holloway, 1977) Coal

-J (Decker and Karl, 1977) Aeromagnetic data

Fossil fuels, geothermal energy sources, and nonmetallic mineral 

commodities are not within the purview of this report. However, the 

folio of basic data includes descriptions of a few deposits of nonmetallic 

minerals in eastern southern Alaska, plus maps and tables that summarize 

coal deposits in southern Alaska.
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PHILOSOPHY AND LIMITATIONS

Our investigation represents a thorough attempt to use the best 

available and most current relevant information to derive objective 

mineral resource estimates for southern Alaska. Even so, some dis­ 

parities exist in our basic data and, correspondingly, in the derivative 

resource estimates. For example, some areas are geologically poorly 

known and have been scantily prospected, whereas a few others are geolog­ 

ically well known and locally well prospected. Documentation for indivi­ 

dual deposits ranges from a few sentences in old reports that cursorily 

allude to a deposit to a few modern scientific reports that provide thor­ 

ough descriptions. Nevertheless, the basic geologic framework of southern 

Alaska and the types and geologic settings of the region's mineral deposits 

are reasonably well known.

In a broad sense, just about every area on earth has some resource 

potential, regardless of how remote or insignificant such a potential may 

be. In this study only the potentially significant resource areas are 

identified, delineated, and described; the other areas being excluded 

after carefully evaluating the basic data. Many of the excluded areas are 

mantled by thick covers of younger unfavorable rocks, glaciers, or uncon- 

solidated surficial deposits, and even though they may contain concealed 

deposits at depth, the chances for discovering and exploiting such deposits 

are minimal.

Speculative or suspected deposit types, one of the criteria used in 

determining the favorable areas, are inferred from their occurrences



in similar geologic settings elsewhere. A more comprehensive use of 

this category might be desirable, but to be meaningful, it should be 

founded on more detailed geologic information than is generally available 

for southern Alaska. Such deposit types include some that have been 

known for many years in some other parts of the world and a few others, 

such as volcanic-type nickel deposits and various types of uranium de­ 

posits that have been recognized only recently.

Among the factors worth considering in estimating the mineral re­ 

source potential of southern Alaska are:

(1) Southern Alaska is well endowed with a variety of mineral deposits 

commensurate with its diverse geology

(2) With a few exceptions, notably for placer gold, southern Alaska is 

scantily prospected by modern standards, and the vast majority of 

known deposits are too poorly explored to permit precise evaluations

(3) Potentially significant new discoveries have been made in the region 

during the past decade, notably the extensive belt of submarine 

volcanogenic base metal-silver deposits along the north flank of the

~ka Range and the copper-molybdenum porphyry province of the 

Alaska Peninsula and nearby islands; such discoveries augur the con­ 

tinued success of thorough modern exploration

(4) Southern Alaska contains known deposits of several metals of current 

national interest, for example, chromium and tin, and it may contain 

significant resources of these commodities

(5) Some of the large covered tracts, both within and beyond areas desig­ 

nated as favorable, may contain concealed deposits at shallow depths 

that are amenable to discovery and exploitation



(6) Possibly some of the region's diverse known or undiscovered metals 

may be of future importance in supplying metals for new uses brought 

about by technologic advances

(7) Although no assuredly significant uranium deposits are known in 

southern Alaska, the region contains many geologic settings that 

are favorable for a variety of uranium deposits, and systematic 

prospecting for uranium is warranted in some areas

(8) Extensive tracts of southern Alaska are geologically poorly known. 

Some contain geologic settings favorable for significant mineral 

deposits, and more thorough geologic knowledge of these areas 

would substantially increase the validity of future mineral re­ 

source estimates.

In order for this report to be useful, the purpose of the analysis 

had to be considered in the design of the resource appraisal (Singer, 1975) 

The purpose in this case is primarily to provide mineral resource infor­ 

mation that can be used in the land classification decisions of Alaska. 

To achieve this, it is desirable to delineate individual tracts of land 

and to differentiate them on the basis of their potential for containing 

mineral resources. For each tract it is also desirable to indicate the 

quality and quantity of mineral resources with respect to the factors 

that affect possible economics and technologies of exploitation. Ideally, 

these factors include grade and tonnage estimates, the physical, chemical, 

and mineralogical features of the mineralized rock that could affect its 

treatment and recovery, and whether all of the mineralized rock has been 

found.



Information concerning many of these factors is probably best con­ 

veyed by using mineral deposit -types as a basis for the estimates, as we 

have done. In many cases, deposit types have distinct physical, chemical, 

and mineralogical features, and some can be characterized as having re­ 

stricted ranges of grades and tonnages. In addition, because deposit types 

tend to have certain geologic associations, the resource appraisal can be 

made relatively straightforward and readily explainable. Estimates of 

grades and tonnages of similar well explored deposits can be used as 

models of the incompletely explored and, in many cases, undiscovered 

deposits of Alaska (table 4).

METHODOLOGY

This report augments the fundamental mineral resource, geologic, and 

related information in the folio of basic data (table 3) by utilizing 

various mineral resource appraisal methods in order to fulfill its objec­ 

tives. In essence, the favorable mineral resource areas are outlined on 

the basis of their known deposits, including principal occurrences, and 

their favorability for undiscovered or speculative deposits. No attempt is 

made to rank the outlined areas relative to their degrees of favorability, 

but the general potential and rank of a given area can be ascertained 

from descriptions in the tables. The potential for undiscovered deposits 

is regarded as a function of favorable geology and, in some cases, sup­ 

plementary favorable geochemical or geophysical data. The outlined fav­ 

orable areas and the metals for which they are noteworthy are shown on 

the accompanying maps. Symbols for the less significant metallic con­ 

stituents that generallyconstitute byproducts or potential byproducts are



enclosed in parentheses. Succinct descriptions of the deposit types in 

the oulined areas are given in the accompanying tables (tables 1 and 2); 

these tables describe the contained metals, geologic settings, and other 

information relevant to the deposits. The tabulated descriptions are keyed 

numerically to the maps. Generally used nomenclature for deposit types, 

for example porphyry, vein, submarine volcanogenic, and contact metamorphic, 

are used in this report. Many of these have genetic connotations.

The mineral resource estimates, which are the crux of this report, 

are derived by integrating and objectively evaluating all available ger­ 

mane data. Mineral resource data for each favorable area outlined on the 

map are shown in tables 1 and 2. The mineral resource estimates supple­ 

ment what is known by incorporating a variety of pertinent considerations, 

such as degrees of geologic, geochemical, and geophysical favorability, 

extent and adequacy of exploration and geologic knowledge, and, for some 

deposits, indications of sizes and grades extrapolated from models of 

better-known deposits of a specific type (table 4 (p.45)). in most cases 

the basic data are insufficient to justify more than qualitative resource 

estimates. However, in some instances the data are adequate to permit more 

quantitative estimates of the number of deposits of a specific type that 

may be present in a given area and their probable grades and sizes.

The general procedure followed in deriving the resource estimates 

consisted of: (1) using geology to delineate areas that either have known 

deposits of a particular type or areas that are favorable for containing 

them, (2) where possible, providing information on grades and tonnages of 

similar deposits based upon careful study of the geology and grades and 

tonnages of well explored deposits, and (3) where possible, subjectively



estimating the number of deposits of each type in each delineated area 

using the number of known deposits, the amount of favorable geology, the 

extent of exploration, and in some cases supplementary geochemical and 

geophysical data.

Estimates of grades and tonnages and of the number of deposits are 

presented in a range of probabilities. Probabilistic estimates of grades 

and tonnages (table 4) demonstrate the range of values observed for each 

deposit type; correlations amoung grades and tonnages are presented in 

order to show the degree of linear association between grades and ton­ 

nages. Significant correlations mean that probabilities of different 

grade and tonnage combinations must be calculated based on consideration 

of both variables, while non-significant correlations mean that the prob­ 

ability of a grade-tonnage combination can be calculated as the product 

of the two probabilities. Probabilistic estimates of the number of 

deposits show the degree of cetainty that we have concerning the number 

of deposits that might occur in an area. Typically, estimates of the 

number of deposits are made only for deposits with tonnages and grades com­ 

parable to those used in the grade-tonnage model listed in table 4. Also, 

estimates are made for a few deposits that lack associated grade-tonnage 

models.

CONCLUSIONS

Southern Alaska is well endowed with a large variety of mineral depos­ 

its. Favorable areas for these deposits are outlined on the accompanying 

maps and individually described in the accompanying tables. Tables 1 and 2 

contain the basic resource estimates and some of the supporting data used in 

deriving the estimates. Additional documentary data are in map components of 

a folio of basic data (table 3) that should be used in conjunction with this 

report.
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The outlined areas include potentially significant deposits of many 

types that contain an array of metal commodities. Discrete deposit types 

are described in the tables. In current economic context, probably the 

most significant deposits in southern Alaska are the porphyry-type deposits 

for copper and(or) molybdenum and the submarine volcanogenic deposits 

mainly for copper, silver, and zinc. However, the region contains numer­ 

ous examples of many different deposit types that cumulatively contain a 

large variety of metals. Many of the known deposits, their undiscovered 

counterparts, and possibly some deposit types not presently known in the 

region, are of potentially important economic significance.
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TABLE 4. SHADE AND TONNA6E MODELS

(tetrfc units) 

NS, not significant; *. slgnlf leant at 5-percent level;  », significant <t 1 percent 1e»tl

Oepesit Type

Porphyry

Copper

Island 

Arc

Porphyry

Copptr

HolybdenuB

Podlfone

Chroirttt

Copper 

Skarn

n»fic
Volcanogeiric

di

Ftlsic and

InttrMdlatt

Volcanogtnlc

Massive

Sulfldt

Nickel

Sulfldt

Mercury

Vein

Gold

Tungsten

Vtrlablt (units)

Tonnagt (all Hons of tons)

Avtragt copptr grade 
(ptrctnt)

Average nolybdtmei grtdt
(ptrctnt Ho)

Tonnagt (till Ions of tons; 

Avtragt copper grtdt
(ptrctnt)

Avtraot nolybdenuB gradt
(percent No)

Average gold grade- 
locally significant
but not determined

Tonnagt (Billions of tons) 

Avtragt BOlyMtnue grtdt
(percent No)

Tonnage of CrzOj (tons)

Tonnage (trillions of tons) 

Average copptr grade
(ptrctnt)

Average gold gradt.
locally significant.
but not dtttnrtntd

Tonnago (Billions of tons) 

Avtragt copptr grtdt
(percent)

Average zinc grade ex­
cluding deposits without
rtporttd grades (ptrctnt)

Avtragt gold grade- 
locally significant but
not dtttnrtntd

Tonnagt (trillions of tons)

Avtragt copptr gradt 
(percent)

Average zinc gradt ex­
cluding dtposlts without
rtporttd grades (ptrctnt)

Average* lead grade ex­ 
cluding deposits without
rtporttd grades (ptrctnt)

Tonnage contained gold 
excluding deposits with­
out reported gold (tons)

Tonnage contained silver
excluding deposits with­
out reported silver (tons)

Tonnagt (trillions of tons) 

Average nickel gradt
(ptrctnt)

Average copper grade
(ptrctnt)

Tonnagt of contained 
Btrcury (tons)

Tonnagt of contained
gold (tons)

Tonnage {Billions of tons) 

Average tungsten grade
(percent M)

Number of
deposits used

41 .

41

41

41 

41

41

31 

31

28

38 

38

37 

37

19

89

89

41

14

38

46

48 

48

48

165

43

     31       

31

Correlation
Coefficients

with tonnage - -0.07 NS

with- tonnage   -0.07 NS

 1th tonnage   -4.05 NS

with tonnage   -0.44**

with tannage   -0.13 NS

with tonnage « 0.03 MS

 

with taimagt   -0.41**

with tonnage » 0.25 NS

with tonnage   -0.02 MS

with tonnage   0.78**

with tonnage - 0.82**

with tonnage   -0.03 NS

with tonnage   0.03 MS

with nickel grade  
0.04 NS

with tonnage   -4.34 NS

,r

90 ptrctnt
of dtposlts

have at least

20

0.1

0.0

20 

0.1

0.0

0.065

15

0.08 

0.86

0.24 

1.1

0.3

0.19

0.54

1.40

0.20

0.27

5.00

0,23 

0.32

0.18

0.09

0.29

0.024 

0.24

SO ptrctnt
of deposits

have at least

100

0.3

0.008

100 

0-3

0.008

24

0.13

200

1.4 

1.7

2.3 

2-2

1.3

1.9

1.70

3.80

0.95

2.90

80.00

1.20 

0.61

0.47

"

3.10

3.30

O.O 

0.51

10 ptrctnt
of deposits

have at least

430

0.55

0.031

430 

O.S5

0.031

340 

0.26

2.700

24 

3.5

22.0 

4.1

5.9

18.0

5.40

10.00

4.80

32.00

1300.00

SJO

1.20

1.20

120.00

38.00

1.10


